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[Title of the Invention] LIQUID CRYSTAL INJECTING METHOD 

AND LIQUID DISPENSER 
[Abstract] 

[Object] To provide a liquid crystal injecting method by 
which liquid crystal can be injected into a liquid crystal 
cell with little loss in a short time, and to provide a 
pressure dropping type liquid dispenser based on inert gas 
introduction by which liquid crystal can be injected with 
high precision in a vacuumed atmosphere, in an atmospheric 
pressure atmosphere or in a pressurized atmosphere. 

[Solving Means] A liquid crystal cell 21, in which an 
injection port 22 for injecting liquid crystal B is disposed 
at the upper side, is held in a vacuum chamber 25 under a 
vacuumed atmosphere. Using a liquid dispenser A which is 
arranged in the vacuum chamber 25 and can drop a 
predetermined quantity of liquid crystal B in a controlled 
condition, inert gas is fed into a dispenser main body 1 
from an inert gas introducing tube 4 arranged above the 
liquid dispenser A while a pressure condition of the vacuum 
chamber 25 and a pressure condition of. the liquid dispenser 
A are regulated, so that the inside of the liquid dispenser 
A is pressurized and the liquid crystal B filled in a liquid 
sump part 7 is injected by a predetermined quantity into a 
liquid crystal injection part 23 in the liquid crystal cell 
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21 from the injecting port 22. 
[Claims] 

[Claim 1] A liquid crystal injecting method, wherein a 
liquid crystal cell in which the ends of two liquid crystal 
substrates are sealed by a sealing material and at least one 
injection port for injecting liquid crystal is arranged on 
the upper side is held in a vacuum chamber under a vacuumed 
atmosphere, and a predetermined quantity of liquid crystal 
is injected to the liquid crystal injection part under the 
atmospheric pressure atmosphere using a liquid dispenser 
which is disposed in the vacuum chamber, is filled with the 
liquid crystal, and has a tool for adjusting the inside 
thereof to the vacuum state, the atmospheric pressure state, 
or pressurized state and a small tube for dropping the 
liquid crystal at the lower side thereof. 

[Claim 2] A liquid crystal injecting method, wherein a 
liquid crystal cell in which the ends of two liquid crystal 
substrates are sealed by a sealing material and at least one 
injection port for injecting liquid crystal is arranged on 
the upper and lower sides is held in a vacuum chamber under 
a vacuumed atmosphere, and a predetermined quantity of 
liquid crystal is simultaneously injected from the upper and 
lower injecting ports under the atmospheric pressure 
atmosphere using a liquid crystal container which is 
disposed in a vacuum chamber and is filled with the liquid 
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crystal or a liquid crystal container which is connected to 
a dispenser for refilling the liquid crystal and a liquid 
dispenser which is disposed in the vacuum chamber, is filled 
with the liquid crystal, and has a tool for adjusting the 
inside thereof to the vacuum state, the atmospheric pressure 
state, or pressurized state and a small tube for dropping 
the liquid crystal at the lower side thereof, the liquid 
crystal is injected from the upper injecting port by a 
dropping method using the liquid dispenser and is injected 
from the lower injecting port by a contact method using the 
liquid crystal container. 

[Claim 3] A liquid crystal injecting method, wherein a 
liquid crystal cell in which the ends of two liquid crystal 
substrate are sealed by a sealing material and at least one 
injection port for injecting liquid crystal is arranged on 
the upper and lower sides, a liquid dispenser which is 
filled with the liquid crystal, and has a tool for adjusting 
the inside thereof to the vacuum state, the atmospheric 
pressure state, or pressurized state and a small tube for 
dropping the liquid crystal at the lower side thereof, and a 
liquid crystal container which is filled with the liquid 
crystal and a liquid crystal container which is connected to 
a dispenser for refilling the liquid crystal are disposed 
separate vacuum chambers connected to one another by gate 
valves, respectively, the vacuum chambers are vacuumized and 
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the liquid dispenser and the liquid crystal container are 
moved to the vacuum chamber in which the liquid crystal cell 
is disposed to contact with the injecting ports of the 
liquid crystal cell by opening the gate valve, the liquid 
crystal is injected from the upper injecting port by a 
dropping method using the liquid dispenser which can 
discharge a predetermined quantity of liquid crystal under 
the atmospheric pressure atmosphere and is injected from the 
lower injecting port by a contact method using the liquid 
crystal container. 

[Claim 4] A liquid dispenser comprising a dispenser main 
body having a liquid sump part for storing liquid and a 
small-tube-shaped discharging part disposed below the liquid 
sump part, and upper and lower caps for hermetically sealing 
the dispenser main body, wherein the cap engaged with the 
upper side of the dispenser main body is provided with an 
inert gas introducing tube connected to the upper side of 
the dispenser main body, the cap engaged with the lower side 
of the dispenser main body is provided with a small tube for 
discharging the liquid which can be connected to the small- 
tube-shaped discharging part of the dispenser main body, a 
tool for vacuumizing the inside of the dispenser, a tool for 
equalizing the pressure of the dispenser and the pressure of 
the vacuum chamber, and a tool for pressurizing the inside 
of the dispenser with inert gas are provided, and a fixed 
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quantity of the liquid crystal filled in the liquid sump 
part is dropped from the small tube for discharging the 
liquid . 

[Claim 5] The liquid dispenser according to Claim 4, 
wherein the front end of the small tube for discharging the 
liquid is divided into branch small tubes. 

[Claim 6] The liquid dispenser according to Claim 4, 
wherein the front end of the small tube for discharging the 
liquid is provided with a guide having a porous bottom or a 
net-shaped bottom which can drop the liquid crystal with a 
width equal to or greater than that of an injecting port of 
a liquid crystal cell. 

[Claim 7] The liquid dispenser according to Claim 4, 
wherein the front end of the small tube for discharging the 
liquid is provided with a fan-shaped flat tube having a 
porous bottom or a net-shaped bottom which can drop the 
liquid crystal with a width equal to or greater than that of 
an injecting port of a liquid crystal cell. 

[Claim 8] The liquid dispenser according to Claim 4, 
wherein the liquid dispenser can drop a predetermined 
quantity of liquid crystal to a liquid crystal injection 
part by controlling the dropping quantity using an optical 
sensor mounted at a middle location of the small tube of the 
dispenser and an injecting port of a liquid crystal cell, 
when dropping the liquid crystal of the liquid crystal sump 
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part by gas pressurization due to the inert gas introduction. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

The present invention relates to a method of injecting 
liquid crystal into a liquid crystal cell in a method of 
producing a liquid crystal display and a liquid dispenser 
which can efficiently inject the liquid crystal. 
[0002] 

[Description of the Related Art] 

Conventionally, a method of injecting liquid crystal 
into a liquid crystal cell includes the steps of adhering 
sealing resin on two glass substrates having function layers 
such as pattern-shaped transparent electrodes, color filters, 
and alignment layers formed thereon so that an injecting 
port for injecting the liquid crystal is disposed at one 
side to form a liquid crystal cell, introducing the liquid 
crystal cell into a vacuum chamber having a liquid crystal 
container containing the liquid crystal in a vacuum 
atmosphere, contacting the injecting port of the liquid 
crystal cell with the liquid crystal, and returning the 
vacuum atmosphere to an atmospheric pressure atmosphere to 
inject the liquid crystal into the liquid crystal cell using 
a pressure difference between the inside and the outside of 
the liquid crystal cell and a capillary phenomenon. 
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[0003] 

A raethod of contacting the injecting port of the liquid 
crystal cell with the liquid crystal includes an immersing 
method of immersing an injecting port 62 of a liquid crystal 
cell 61 in a liquid crystal container 66 containing liquid 
crystal 65 as shown in Fig. 12(a) and a contact method such 
as a yarn method of mounting a string-shaped body 67 in the 
liquid crystal container 66 and contacting only the 
injecting port 62 with the string-shaped body 67 without 
immersing the entire section of the liquid crystal cell to 
inject the liquid crystal into the liquid crystal cell as 
shown in Fig. 12 (b) . 

[0004] 

However, in case of the immersing method, since the 
injecting port 62 of the liquid crystal cell 61 as well as 
the entire section of the liquid crystal cell is immersed in 
the liquid crystal 65 when injecting the liquid crystal, the 
liquid crystal is adhered to the section of the liquid 
crystal cell and thus the loss of expensive liquid crystal 
is heavy. Further, since the section of the liquid crystal 
cell is contaminated by the liquid crystal, the 
characteristic of the liquid crystal is deteriorated. 

[0005] 

Furthermore, in case of yarn method, since the 
injecting port contacts with the string-shaped body 
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containing the liquid crystal, the loss or the contamination 
of the liquid crystal is reduced compared with the immersing 
method, but the structure of the liquid crystal container is 
complicated. 
[0006] 

In order to solve the problem of the above-mentioned 
contact method, a method of dropping the liquid crystal 65 
to the injecting port 62 of the liquid crystal cell 61 by a 
liquid dispenser 68 as shown in Fig. 12(c) has been 
performed. However, most of the conventional liquid 

dispenser discharges the liquid from a small tube by a fixed 
quantity in the atmospheric pressure atmosphere. However, 
if this dispenser is used in a vacuum atmosphere, foam is 
generated in the dispenser and thus it is difficult to 
discharge the liquid. Accordingly, the present applicant 
suggested a liquid dispenser which can drop the liquid 
crystal by a fixed quantity in the vacuum atmosphere 
(Japanese Unexamined Patent Application Publication No. 5- 
346561) . 

[0007] 

In order to simultaneously process a plurality of the 
liquid crystal cells by the dropping method using the liquid 
dispenser, the number of the drops per one dispenser which 
is dropped in a unit time is limited. Accordingly, this 
dispenser can be used only in a small-sized liquid crystal 
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cell. Also, in case that the liquid crystal is injected 
into a large-sized cell using this dispenser, the number of 
the cells which can be processed by one dispenser is reduced, 
and, in case that the plurality of the liquid crystal cells 
are simultaneously processed, a plurality of the dispensers 
must be attached to the plurality of the liquid crystal 
injecting apparatuses. 
[0008] 

[Problems to be Solved by the Invention] 

Since the above-mentioned liquid dispenser has the 
complicate structure and uses a vacuum stepping motor and a 
motor controller for controlling the same, the producing 
cost increases and it is difficult to attach the plurality 
of the dispensers to the apparatus for injecting the liquid 
crystal into the large-sized cell. 
[0009] 

Moreover, recently, as the size of the liquid crystal 
cell has increased and the cell gap for injecting the liquid 
crystal has been reduced, it take much time to inject the 
liquid crystal using the above-mentioned contact method or 
dropping method, and thus the liquid crystal injecting 
process hampers the improvement of the productivity of the 
liquid crystal cell. In order to solve this problem, a 
method for widening the injecting port of the liquid crystal 
cell was suggested. In this case, in the method of dropping 
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the liquid crystal from the small tube such as a needle of 
the dispenser drop by drop, foam may be generated in the . 
liquid crystal cell due to the lack of the dropping quantity 
in an initial injecting step. 
[0010] 

In consideration of the above-mentioned problems, an 
object of the present invention is to provide a liquid 
crystal injecting method by which the liquid crystal can be 
injected from the upper and lower injecting ports to shorten 
the injecting time even in case of injecting the liquid 
crystal into a large-sized cell or a cell having a small 
cell gap, a liquid dispenser which can be pressurized by 
inert gas such as nitrogen and can be practically used with 
low cost. Also, another object of the present invention is 
to stably inject the liquid crystal using a small number of 
the dispensers in a short time by dividing the front end of 
the liquid dispenser into a plurality of branch small tubes 
or providing a guide having a porous bottom or a net-shaped 
bottom on the front end of the liquid dispenser so that the 
liquid crystal can be dropped with a width equal to or 
greater than that of the injecting port of the liquid 
crystal cell even in case of a large-sized cell, a cell 
having a small cell gap, or a liquid crystal cell having a 
wide injecting port or a plurality of injecting ports. 
[0011] 
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nearis for Solving the Problems] 

According to Claim 1, there is provided a liquid 
crystal injecting method, wherein a liquid crystal cell in 
which the ends of two liquid crystal substrates are sealed 
by a sealing material and at least one injection port for 
injecting liquid crystal is arranged on the upper side is 
held in a vacuum chamber under a vacuumed atmosphere, and a 
predetermined quantity of liquid crystal is injected to the 
liquid crystal injection part under the atmospheric pressure 
atmosphere using a liquid dispenser which is disposed in the 
vacuum chamber, is filled with the liquid crystal, and has a 
tool for adjusting the inside thereof to the vacuum state, 
the atmospheric pressure state, or pressurized state and a 
small tube for dropping the liquid crystal at the lower side 
thereof . 

[0012] 

According to Claim 2, there is provided a liquid 
crystal injecting method, wherein a liquid crystal cell in 
which the ends of two liquid crystal substrates are sealed 
by a sealing material and at least one injection port for 
injecting liquid crystal is arranged on the upper and lower 
sides is held in a vacuum chamber under a vacuumed 
atmosphere, and a predetermined quantity of liquid crystal 
is simultaneously injected from the upper and lower 
injecting ports under the atmospheric pressure atmosphere 
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using a liquid crystal container which is disposed in a 
vacuum chamber and is filled with the liquid crystal or a 
liquid crystal container which is connected to a dispenser 
for refilling the liquid crystal and a liquid dispenser 
which is disposed in the vacuum chamber, is filled with the 
liquid crystal, and has a tool for adjusting the inside 
thereof to the vacuum state, the atmospheric pressure state, 
or pressurized state and a small tube for dropping the 
liquid crystal at the lower side thereof, the liquid crystal 
is injected from the upper injecting port by a dropping 
method using the liquid dispenser and is injected from the 
lower injecting port by a contact method using the liquid 
crystal container. 
[0013] 

According to Claim 3, there is a liquid crystal 
injecting method, wherein a liquid crystal cell in which the 
ends of two liquid crystal substrate are sealed by a sealing 
material and at least one injection port for injecting 
liquid crystal is arranged on" the upper and lower sides, a 
liquid dispenser which is filled with the liquid crystal, 
and has a tool for adjusting the inside thereof to the 
vacuum state, the atmospheric pressure state, or pressurized 
state and a small tube for dropping the liquid crystal at 
the lower side thereof, and a liquid crystal container which 
is filled with the liquid crystal and a liquid crystal 
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container which is connected to a dispenser for refilling 
the liquid crystal are disposed separate vacuum chambers 
connected to one another by gate valves, respectively, the 
vacuum chambers are vacuumized and the liquid dispenser and 
the liquid crystal container are moved to the vacuum chamber 
in which the liquid crystal cell is disposed to contact with 
the injecting ports of the liquid crystal cell by opening 
the gate valve, the liquid crystal is injected from the 
upper injecting port by a dropping method using the liquid 
dispenser which can discharge a predetermined quantity of 
liquid crystal under the atmospheric pressure atmosphere and 
is injected from the lower injecting port by a contact 
method using the liquid crystal container. 
[0014] 

According to Claim 4, there is a liquid dispenser 
comprising a dispenser main body having a liquid sump part 
for storing liquid and a small-tube-shaped discharging part 
disposed below the liquid sump part, and upper and lower 
caps for hermetically sealing the dispenser main body, 
wherein the cap engaged with the upper side of the dispenser 
main body is provided with an inert gas introducing tube 
connected to the upper side of the dispenser main body, the 
cap engaged with the lower side of the dispenser main body 
is provided with a small tube for discharging the liquid 
which can be connected to the small-tube-shaped discharging 
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part of the dispenser main body, a tool for vacuumizing the 
inside of the dispenser, a tool for equalizing the pressure 
of the dispenser and the pressure of the vacuum chamber, and 
a tool for pressurizing the inside of the dispenser with 
inert gas are provided, and a fixed quantity of the liquid 
crystal filled in the liquid sump part is dropped from the 
small tube for discharging the liquid. 
[0015] 

According to Claim 5, in the liquid dispenser according 
to Claim 4, the front end of the small tube for discharging 
the liquid is divided into branch small tubes. According to 
Claims 6 and 7, in the liquid dispenser according to Claim 4, 
wherein the front end of the small tube for discharging the 
liquid is provided with a guide or a fan-shaped flat tube 
having a porous bottom or a net-shaped bottom which can drop 
the liquid crystal with a width equal to or greater than 
that of an injecting port of a liquid crystal cell. 
According to Claim 8, in the liquid dispenser according to 
Claim 4, wherein the liquid dispenser can drop a 
predetermined quantity of liquid crystal to a liquid crystal 
injection part by controlling the dropping quantity using an 
optical sensor mounted at a middle location of the small 
tube of the dispenser and an injecting port of a liquid 
crystal cell, when dropping the liquid crystal of the liquid 
crystal sump part by gas pressurization due to the inert gas 



H10-142616.doc 



- 15 - 



introduction. 
[0016] 

According to the present invention, the liquid crystal 
can be injected by a simple operation by using a liquid 
dispenser which drops the liquid crystal filled in the 
liquid sump part of the dispenser main part by the 
pressurization due to the inert gas. Also, according to the 
present invention, the liquid crystal can be stably injected 
from a plurality of the injecting ports using a small number 
of the dispensers by dividing the small tube of the front 
end of the liquid dispenser into the branch small tubes or 
attaching the guide or the fan-shaped flat tube having the 
porous or net-shaped bottom, even in case of a large-sized 
cell, a cell having a small cell gap, or a liquid crystal 
cell having a wide injecting port or a plurality of 
injecting ports. 
[0017] 

[Description of the Embodiments] 

Hereinafter, the present invention will be illustrated 
with respect to the attached drawings. First, a liquid 
dispenser according to the present invention will be 
described. Fig. 1 is a side view of a liquid dispenser A 
according to the present invention. Figs. 2(a) to 2(c) are 
cross-sectional views of portions composing the liquid 
dispenser. The liquid dispenser A includes a dispenser main 
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body 1, an upper cap 2, and a lower cap 3. The upper cap 2 
and the lower cap 3 are engaged with the dispenser main body 
1. Reference numeral 4 denotes an inert gas introducing 
tube engaged with the upper cap 2 and reference numeral 5 
denotes a small tube which is made of metal, is fixed to the 
lower surface of the lower cap 3 by a small tube fixing part 
6, and drops the liquid crystal of a liquid sump part 7. 
[0018] 

Referring to Fig. 2, the liquid dispenser A will be 
described in detail. The dispenser main body 1 shown in Fig. 
2(b) has the liquid sump part 7 which is a cylindrical body 
composed of 3-f luoroethylene and can be pressurized, and a 
funnel-shaped discharging part 8 formed at the lower portion 
thereof. Spiral grooves 9 and 10 are formed at the upper 
side and the lower side of the outer periphery of the 
cylindrical body and an O-shaped ring 11 is inserted into 
the upper side of the cylindrical body. 

[0019] 

In the upper cap 2 shown in Fig. 2(a), the inert gas 
introducing tube 4 made of stainless is adhered to the inner 
surface of the upper cap 2 by an adhering part 13 so that it 
is protruded to the upper side of the upper cap 2, and a 
screw groove 12 which is engaged with a screw groove 9 
formed at the upper side of the outer periphery of the 
cylindrical body of the dispenser main body 1 is formed in 
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the inner periphery of the upper cap 2. The upper cap 2 is 
engaged with the dispenser main body 1 by screw-coupling the 
screw grooves 9 and 12 to each other until the O-shaped ring 
11 formed in the upper side of the cylindrical body contacts 
with the adhering part 13 formed in the upper cap 2. 
[0020] 

Similarly, in the lower cap 3 shown in Fig. 2(c) to 
which the small tube 5 is adhered at the center of the lower 
surface thereof, a screw groove 14 is formed in the inner 
periphery of the lower cap 3. By screw-coupling the screw 
groove 14 to the screw groove 10 formed at the lower side of 
the outer periphery of the cylindrical body of the dispenser 
main body 1, the lower cap 3 is engaged with the dispenser 
main body 1. Thereby, the liquid dispenser A according to 
the present invention is obtained. 

[0021] 

It is preferable that, after separating the upper cap 2 
from the dispenser main body 1, the liquid crystal material 
is filled in the liquid sump part of the dispenser A. 
However, if necessary, an injecting tube for the filling may 
be attached to the upper side of the dispenser or the gas 
introducing tube 4 may be used as the injecting tube for the 
filling. Further, the refilling of the liquid crystal into 
the liquid crystal container is generally performed by a 
needle after the injecting operation is completed. However, 
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as Claims 2 and 3, in order to refill the liquid crystal in 
the liquid crystal container, a dispenser in which the 
liquid crystal is filled is connected to the liquid crystal 
container in the vacuum chamber. 
[0022] 

Next, a liquid crystal injecting method according to 
the present invention using the liquid dispenser will be 
described. Fig. 3 shows a liquid crystal injecting device 
for performing a liquid crystal injecting method according 
to a first embodiment of the present invention. In Fig. 3, 
reference numeral 21 is a liquid crystal cell in which two 
substrates are adhered to each other by a sealing material, 
an injecting port 22 is formed in the center of the upper 
side, and a liquid crystal injection part 23 is formed 
therein. The liquid crystal cell 21 is accommodated in a 
substrate cassette 24 and is disposed in a vacuum chamber 25. 
Also, the liquid dispenser A in which the liquid crystal B 
is filled in the liquid sump part 7 is disposed with a gap 
from the liquid crystal cell so that the small tube 5 
corresponds to the injecting port 22 of the liquid crystal 
cell 21. The liquid dispenser A is connected to a vertical 
movement adjusting motor 26, and contacts with the injecting 
port 22 by the vertical movement. 
[0023] 

Furthermore, a pipe 27 for connecting the inert gas 
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introducing tube 4 of the liquid dispenser A with an inert 
gas bomb (not shown) containing gas such as nitrogen gas and 
a vacuum pump 28 is installed and various valves are 
disposed in the path of the pipe 27. That is, V-l is an 
inert gas introducing valve from the inert gas bomb to the 
inert gas introducing tube 4 and V-6 is a gas flow rate 
adjusting, valve. V-2 is an adjusting valve for equalizing 
the pressure of the dispenser A and the pressure of the 
vacuum chamber 25, V-3 is a preliminary tank valve, and V-4 
is a preliminary tank back pressure valve. Also, V-5 is 
atmospheric opening valve used for returning the pressure 
condition of the dispenser A to the atmospheric pressure, 29 
is a pirani vacuum gauge for measuring vacuum level, and 30 
is a pressure gauge. 
[0024] 

Further, V-7 and V-8 are valves for adjusting the 
introduction and discharge of the inert gas when the inside 
of the vacuum chamber 25 to the atmospheric pressure. V-9 
is an adjusting valve used when vacuumizing the vacuum 
chamber 25 by the vacuum pump 31, and 32 and 33 are a pirani 
vacuum gauge and a pressure gauge adhered in the vacuum 
chamber 25, respectively. Also, 34 is an optical sensor 
which is located between the injecting port 22 of the liquid 
crystal cell 21 and the small tube 5 of the liquid dispenser 
A, for controlling the dropping quantity of the liquid 
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crystal. The sensor 34 and each of the adjusting valves are 
connected to a control device (not shown) for controlling 
the pressure conditions of the dispenser A and the vacuum 
chamber 25 and allowing a predetermined quantity of liquid 
crystal to be injected. 
[0025] 

The liquid crystal injecting method using the liquid 
crystal injecting device shown in Fig. 3 will be described. 
First, the vacuum chamber 25 and the liquid crystal cell 21 
are vacuumized by the vacuum pump 31 by opening the valve V- 
9. Simultaneously, the liquid dispenser A disposed in the 
vacuum chamber 25 is defoamed by opening the valve V-2. 
Next, the liquid dispenser A is vacuumized by closing the 
valve V-2 and opening the valves V-4 and V-4. After the 
vacuum chamber 25 and the liquid dispenser A are vacuumized, 
the liquid dispenser A descends by the vertical movement 
motor 26. Simultaneously, the inert gas is introduced into 
the liquid dispenser A by closing the valves V-9, V-3, and 
V-4 and opening the valves V-6 and V-l to block the liquid 
crystal from being dropped from the small tube 5 to the 
injecting port 22 of the liquid crystal cell 21. Next, in 
order to return the pressure condition of the vacuum chamber 
25 to the atmospheric pressure, the inert gas is introduced 
by opening the valve V-7 and the liquid crystal injection is 
performed. 



H10-142616.doc 



- 21 - 



[0026] 

The liquid crystal injection is performed by repeatedly 
performing the steps of opening the valve V-l to introduce 
the inert gas into the liquid dispenser A, dropping the 
liquid crystal from the small tube 5 of the liquid dispenser 
A to the injecting port 22 of the liquid crystal cell 21, 
detecting one drop of the liquid crystal by the optical 
sensor 34, closing the valve V-l and opening the valve V-3 
to adjust the pressure of the liquid dispenser A by the 
vacuum pump 28, closing the valve V-3 and opening valve V-l 
to introduce the inert gas into the liquid dispenser A to 
drop a drop of the liquid crystal. 

[0027] 

According to the liquid dispenser A according to the 
present invention which performs the liquid crystal 
injection while observing the pressure difference between 
the vacuum chamber 25 and the liquid dispenser A, the 
dispenser is simplified in the structure, compared with the 
liquid dispenser using the piston which was suggested by the 
present applicant and the producing cost is reduced. 
Accordingly, a plurality of the dispensers can be used in 
the large-sized cell. 

[0028] 

Although the liquid crystal cell having the injecting 
port formed only at the upper side thereof is illustrated in 
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Fig. 3, the liquid crystal cell 21 having the injecting 
ports 22 and 22a formed at the upper side and the lower side 
thereof may be used so as to accelerate the liquid crystal 
injection. In this case, the liquid crystal is injected 
into the cell through the upper injecting port 22 by the 
liquid crystal dropping method using the liquid dispenser A 
according to the present invention. Also, the liquid 
crystal is injected into the cell through the lower 
injecting port 22a by the conventional contact method for 
disposing a liquid crystal container 42 in which has a 
string-shaped body 43 and the liquid crystal 41 is filled in 
the vacuum chamber 25 and contacting the lower injecting 
port 22a with the string-shaped body 43 under the 
atmospheric pressure. 
[0029] 

Fig. 5 shows a liquid crystal injecting device for 
performing a liquid crystal injecting method according to 
another embodiment of the present invention, and is 
different from the embodiment shown in Fig. 4 in that the 
liquid crystal cell 21 having the injecting ports 22 and 22a 
at the upper and lower sides, the liquid dispenser A for 
dropping the liquid crystal to the upper injecting port 22, 
and the liquid crystal container 42 for injecting the liquid, 
crystal through the lower injecting port 22a are disposed in 
the different vacuum chambers 25, 25a, and 25b, respectively. 
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The vacuum chamber 25 is a liquid crystal injecting chamber, 
and the vacuum chamber 25a and 25b are distinguished from 
the defoaming chamber. That is, the liquid crystal cell 21 
having the injecting ports 22 and 22a at the upper and lower 
sides is disposed in the vacuum chamber 25 which is the 
liquid crystal injecting vacuum. Also, the liquid dispenser 
A having the same structure and function as the liquid 
dispenser shown in Fig. 4 is disposed in the vacuum chamber 
25a and the liquid crystal container 42 in which the liquid 
crystal is filled is disposed in the vacuum chamber 25b 
including a elevator 44. 
[0030] 

The vacuum chamber 25a having liquid dispenser A 
disposed therein and the vacuum chamber 25b having the 
liquid crystal container disposed therein are connected to 
the vacuum chamber 25 having the liquid crystal cell 
disposed therein by gate valves 45. In this structure, the 
vacuum chambers are vacuumized by the vacuum pump 31 to 
perform the defoaming process. Also, 31a is a turbo 
molecular pump for surely vacuumizing the vacuum chamber 25 
in which the liquid crystal cell disposed therein. Next, 
the gate valve 45 is opened and the liquid dispenser A and 
the liquid crystal container 42 are moved to the location 
corresponding to the upper and lower injecting ports 22 and 
22a of the liquid crystal cell in the vacuum chamber 25 
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having the liquid crystal cell disposed therein, and the 
liquid dispenser A contacts with the upper injecting port 22 
by the vertical movement motor 26 as shown in Fig. 3, the 
pressure condition of the vacuum chamber 25 is returned to 
the atmospheric pressure, the same operation as the 
embodiment shown in Fig. 3 is performed to perform the 
liquid crystal dropping injection. By contacting the lower 
liquid crystal container 42 with the lower injecting port 
22a by the elevator 44 and returning the pressure condition 
of the vacuum chamber 25 to the atmospheric pressure, the 
liquid crystal injection can be performed by the pressure 
difference between the inside and the outside of the 
substrate and the capillary phenomenon. 
[0031] 

Fig. 6 shows a liquid crystal injecting device for 
performing a liquid crystal injecting method according to 
another embodiment of the present invention. In case that 
the number of the liquid crystal cells 21 is greater than 
that of the embodiment of Fig. 5 or one liquid crystal cell 
has a plurality of injecting ports 22, 22', 22a, and 22a', a 
plurality of the liquid dispensers A and a plurality of the 
liquid crystal containers are arranged and the same 
operation as the embodiment of the Fig. 5 is performed, 
thereby easily performing the liquid crystal injection. 

[0032] 
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Furthermore, this method is not limited to the case 
that the liquid crystal cell 21 has the upper and lower 
injecting ports as in Fig. 6. This method may be performed 
even in case of a plurality of substrates having the 
injection port only at the upper side of one liquid crystal 
cell and a plurality of substrates having a plurality of the 
injecting ports only at the upper sides. 

[0033] 

Also, in case that a plurality, for example, two, of 
the injection ports 22 and 22' are formed in the liquid 
crystal cell 21, the front end of the small tube 5 of the 
liquid dispenser A is divided into the branch small tubes 5a 
to corresponding to the two injecting ports 22 and 22' as 
shown in Fig. 7, and thus the liquid crystal can be 
simultaneously injected from the two injecting ports 22 and 
22' by one dispenser A. Thereby, the liquid crystal 
injecting time can be shortened. 

[0034] 

As shown by 22d of Fig. 8, if the width of the 
injecting port of the liquid crystal cell 21 is wide, it is 
preferable that the small tube having a width equal to or 
greater than that of the injecting port 22d is used as the 
small tube of the liquid dispenser A. For example, by 
installing three-direction branch small tube 5b of Fig. 8(a), 
a fan-shaped flat tube 16 of Fig. 8(b), or a guide 17 having 
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porous or net-shaped bottom 18 of Fig. 8(c) on the front end 
of the small tube 5, the liquid crystal can be dropped oyer 
the injecting port 22d and the liquid crystal can be stably 
injected. Also, the time of process for injecting the 

3 

liquid crystal into a large-sized liquid crystal cell or a 
liquid crystal cell having a narrow gap can be shortened. 
[0035] 

Fig. 9 illustrates the state of injecting liquid 
crystal into a plurality of liquid crystal cells having two 
injecting ports 22 and 22' using the liquid dispenser A 
which has the small tube 5 having the branch small tube 5a 
and the guide 17 having the porous bottom. By this 
structure, in case of injecting the liquid crystal into a 
large-sized liquid crystal cell having at least two 
injecting ports, as many dispensers as the injecting ports 
need not be prepared and the liquid crystal can be 
simultaneously injected from a plurality of the injecting 
ports using one dispenser. Thus, the productivity is 
improved and the producing cost is reduced. 

[0036] 

In a plurality of the injecting ports, the shape of the 
tube such as the branch small tube, the fan-shaped flat tube 
or the guide or the like may be selected according to the 
number of the liquid crystal cells or the size of the 
injecting port. 
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[0037] 

Recently, in order to reduce the cost and improve the 
productivity of the liquid crystal cell, a method of forming 
a plurality of the liquid crystal cells on one glass 
substrate has been developed. For example, in case of two 
successive cells of Fig. 10 or six successive cells of Fig. 
11, the liquid crystal can be easily injected in a short 
time using the liquid crystal injecting method and the 
dispenser according to the present invention. 

[0038] 

The liquid crystal injecting method and the dispenser 
according to the present invention is not limited to the 
liquid crystal injection. That is, the present invention 
may be applied to the case of injecting function materials 
having low viscosity into a narrow gap such as several urn. 
[0039] 
[Advantages] 

As mentioned above, the liquid crystal injecting method 
according to Claim 1 of the present invention, the loss of 
the liquid crystal can be suppressed to the minimum and the 
cost can be reduced. Also, according to Claims 2 and 3, in 
addition to the above-mentioned effect, the liquid crystal 
injecting time can be remarkably shortened and the liquid 
crystal can be injected with high precision. According to 
Claims 4 to 8, the dropping type liquid crystal injection 
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can be performed with high precision by adjusting the 
pressure, and the liquid dispenser corresponding to the 
number or the sizes of the liquid crystal cells can be 
practically used. 

[Brief Description of the Drawings] 
[Fig. 1] 

Fig. 1 is a side view of a liquid dispenser according 
to the present invention. 
[Fig. 2] 

Figs. 2(a) to 2(c) are cross-sectional views of 
portions composing the liquid dispenser. 
[Fig. 3] 

Fig. 3 shows a liquid crystal injecting device for 
performing a liquid crystal injecting method according to a 
first embodiment of the present invention. 
[Fig. 4] 

Fig. 4 shows a liquid crystal injecting device for 
performing a liquid crystal injecting method according to 
another embodiment of the present invention. 
[Fig. 5] 

Fig. 5 shows a liquid crystal injecting device for 
performing a liquid crystal injecting method according to 
another embodiment of the present invention. 
[Fig. 6] 

Fig. 6 shows a liquid crystal injecting device for 
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performing a liquid crystal injecting method according to 
another embodiment of the present invention. 
[Fig. 7] 

Fig. 7 illustrates shapes of an injecting port of a 
liquid crystal cell and a small tube of the liquid dispenser. 
[Fig. 8] 

Fig. 8 illustrates shapes of an injecting port of a 
liquid crystal cell and a small tube of the liquid dispenser. 
[Fig. 9] 

Fig. 9 illustrates the state of injecting liquid 
crystal into a plurality of liquid crystal cells having a 
plurality of injecting ports by the liquid dispenser 
according to the present invention. 
[Fig. 10] 

Fig. 10 illustrates the shape of the liquid crystal 

cell . 

[Fig. 11] 

Fig. 11 illustrates the shape of the liquid crystal 

cell. 

[Fig. 12] 

Figs. 12(a) to 12(c) illustrate a conventional liquid 
crystal injecting method. 
[Reference Numerals] 
A: liquid dispenser 
1: dispenser main body 
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2 : upper cap 

3: lower cap 

4: inert gas introducing tube 

5: small tube 

5a: branch small tube 

5b: three-direction branch small tube 

7 : liquid sump part 

9, 10, 12, 14: screw groove 

16: fan-shaped flat tube 

17: guide 

21: liquid crystal cell 

22, 22a, 22d: injecting port 

25, 25a, 25b: vacuum chamber 
34: optical sensor 
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(54) BSH©S»] ffiSffiA^rjS*j;t>mfflx^X^V9- 



(57) H»«|] 

CASSIS] «EA B ^SAT -5 fci&O&AP 2 2 *± 
*fcR»*fc*JHrrt/2 1 ftttESiMrF4>J|g£2 5rt 

X-O+J— A*ffl^T, ±KX2S2 5rt©EA«»fc 

tt#XagA§ 4 ft^r -f X^y-tf- *fc 1 rtfc^FgSitf 
zzm*)&tscti,c£>) -tV x^ y-y-- a rt£An 
E t T®m$H 7 tefc»*tiT^S*» B *±ISft AP 
2 2*£jKA*/l/2 1 ©**aA»2 3KilrJ6«aA'*- 




1 

im#m i ] »s*ttAf 3fc*0'>4 < 1 1 1 ®<o 

ft©*, C©K^rtfcE«SftfcSa«BilU 
rtfflfcHEE, AME, AoEft£cQimOE;fttti£Kiro 

2 ] »a*aA-r * ap*±tk!J> 
* < £ 1 1 m-f-omtz j; 9ic2 ttoftASiEo«a« 

*SttcoK^fcE«*nfc»a«E«U *<Drtgtf 
£$E, AJfiE> iDEft^Offiic^E^tt^tciigp-r^ 

< K££fcEB Lfc«a*a« LftttUKUKUl 

tt*±, T^^AP^^iHi^^m^^^a^±ieffi B B B 

CH*H 3 ] 2 ttOjBEfi»E<o±T*i:^ft < ^ 1 fl 
•fooaAP*»W-S«fc3lctt»*S/-;MH-«t 1 tLT 
»aaAffi£Jgj£Lfc»a-fe;l/fc, »a«BKU Z<D 

fefc, ^OS»fcJ:oT±EJKa-fe;KDftAPfc«att^ 
tf, *v^KfflSft^siEfc:-r*fc:ffor±3JottAP 

*«w*nfe^T»aj***c fcoprsg3a:±E«*fli 

P*^(i±fe^ e B B flIl*a)?S B s B ^g^S{cT. ±TttAP 
*&H»fc»»«£Ai-*c fc*mftfcrftffift&A£ 

So 

O*+-y^*^ft0, ±£7Vx^ytf-*flMD±ffi 
!Cl»?h4*ty :A:tt±EfV X^y^-*#0)± 



2 ) W¥l0-H26l6 

2 

-fciRSf £ M3?grt<0Eft £ fV X^ytf-flgpoE 
#££|HJEtcf SffiflS, £&fctt±E*fitt;tfX#AB 

10 ^Lfecifc*»jai:-r«»^4E«0«(*ffl7 f -r^ 
P^te^^^fc«^nJ^±<D*I^T^ B a B ^STT*# 

o 

HUM 7] »««HlffllBBOjtJ8tiSa-bAOttA 

□©« t nvs fef« *i«±©«*«t«6*ht-<» * 

o 

#X«Afc cfc & tfXinfflEfc J: D iSBi&BtDiSafcHT-r 

nmoRMftmn 

30 [0 00 1] 

^0«BtLafc45tf*M*;l/^Oftaoflbjfi£43J: 
c €>$a£A£5c!/$£ < & c £ <0T*£ 5JKf*ffl 
-rYX^V^-fcgifSfeOTft^o 
[000 2] 

[ft*o£ffi] aa^ isa-feyu^offiaoffiAirffitt. 
*> i «<D»aaAffl©ftAp*K^s &?icz/-)i®m 

40 ?H*LT»fc«a-feA,£ % tta££«LfeftaillL£tt 

^OttAPfcjRa*«tt?^ §g§rt^AME(CR-rci 
fc: <fc o T^Mff S* fc «a-feyl/Ort t ft t (DEfim* 
W«UT«Ul*ttAr«]Stt*«±t LTfirfctVtV*. 

[0003] Ka*»a-fe;i/oaAPfcjsM^^5^rit 

^LTtt, 012 (a) W9« B B a 6 5^lL/ci 

ana 6 6(c^a-t;U6 i <9Tipj£<oiiAP6 2^sks 

HI 2 (b) 0<fc-5*ciKaJIIl6 6fc:a«»6 7 3&» 

»T\ «a-fe/bttffi±»%jKainitis»*c fc4 Ltca 

!0 AP6 2<D*J&C(Dffl«#6 7fc:g»^TiSaaA^ 



3 

[0 0 0 4] LfrU ±E©a«a<D«^ «SftA«P 
ic»a-fe;i/6 1 0&AP6 2«»Tft< , ffia-feMg® 
£ttffffia6 5(cgia^n^/-c46, »a-fe/l/*8ffiicfc« 
a*WSLTB«ffi£ffiaonxtf£< % $fc_tE<D«fc-5 
KKa*;bttBifc&ftfeU B**nrK*OWteWttT 

[0005] $fc % ft#o^->tto«*tt, *attA 

[0 0 0 6] ±EO««ttfcfe*J > «BBi*jWttf 
£ LTx 012 (c) <0cfc9fc«a-b;l/6 K9&AP6 
2*±Gj£fcU tOJd»6H6 5t«|flf-f7 

- 3 4 6 5 6 1 *f ) o 

[0 0 0 7] »*fflx-f X^>"9— tcfcsarffiT^K 
tt©Ma-b;l/*Hll»K:jBH*-r*fca6ttt % tVX'O 

T*Z%fr?rc 0 £fc, AS*;We& 0 a B*&Air3t§3\ 
[000 8] 

[0 0 0 9] £fc, ®i£fiSa*;l/^XtfAMkU 
kLT. ®B 3 B -fe;l/coaAP^t»J:t)l£< L<fc5k1--S 



3 ) l 0 - I 4 2 6 l 6 

4 

[0 0 10] C(9%Wfi, ±E<MIUUc*», *SHs 

WMOBMSttfrSC i:(DTt^?S B e 0?iA^S^SI«-r 
*Ck, ^LT±^FOaAPA^60JBTffitfet^ ft 

10 jarF*Ski-5ci:*CckoT«iDai^saT% <5=jx 

k, *fc»*fflr^x^>*-Ojttt*Mao»««ffll 

^^AP^ffla^aAp^s^snTi^aa-b^fcj* 

jKaitA*prfiifr«i:k*B«k-r«t<oT»*Sc 
20 [0011] 

1 floaAQ*Ktt* J: 5 2fto^ B 3 H g«OfiSgp^^ 
-;i/«^±LT*a^»*«*Lfc«»-b>u*, ^ 
oaAP^±(ciR)^fe«»T«E8HaTfl[)St35Mrtfc: 
fiJfLfcO*. c©J|ffiSrtfc:Ell?tifc«ai*3fEW 
U ^<Drtgfl£i$E N AMff, iniEft£<Dffit0E;fr# 

atHHs-r TffltffiassTfflaeB*^ 

30 W±0»amTT±EftAP^6F/r^M^S5 B B 3 ^±fSffi 

aaAJBicttA-rsc ^i^rsfcattAjra-c* 

[0012] W*«2EKo«aitAj5ffi«, Ka*& 
A*Sfcfc<Di£AP*±Tlc4>4< t$> lflrfoStt* 
£ 9 1 2 tkoKaWEOiM«s^-yi/MTtt± LTfc s B 
ftA»*»BJ«L;fctta*;l/«\ aE*H«TOR3SSrt 
fcftftLfc©^ ±*oaAP*^«CiD»2SSk:E« 

*nfc«a*?t«u ^<ortgp^ME. a^ee, tuE% 

40 a5rFfflfflB*^TS»f*fflx^X^>-9--fcJ:§aT 
mcT. T*oaAP*^ttHi;<KffiS*cEBLrc* 

a*?c« LfcffltamxttJSa»?c<Dfc«)0'r-< x^vit 

Lfcttamt aAP*8tt*-&S»»i£fc:T. 

H*tBf£»OJSa*±E»aftA»li:itA-r5c t* 

[0 0 l 3] Sfc, Bfc»S3E«0«attA)Jtttt. 2 
tt<0»ag«<D±Tfc4>4< l fl-f o<oaAP*R 

50 tfcisa-fe;uk. sa*%au ^ort»*«E. a^ 



5 

X'Otf*- fcaBLfcKamfcfc^nehy- 
T?«SStifc»MI©K3SafcEBL, &5S££rt£SE 

X^ fc: SS«:?c« L fc»Bm*±E»a-fe;M>*E 

fc cfc o T±E»a-fe ;i/©aAPfcffi«i?^, sc^-exs 

S**»Et-rSk:l*oT±^tDaAP^&tt*:«ES 
Sffl*<0«S*»tttttT. ±TttAPfr&HPJ*cRfi 

[0014] «*s4EK<o»wtt % »aj-r 
x-< vi*-*tt<D±sp teas* $ni.+t7y(c tt±Ef 

-rX-0-»-«-rtfflJOEAi:*HEt-rs»m, 

[0 0 15] f/t, W*«5ttlS*3S4EKflDiBE*ffl-r 

*«4EKO»(*ffl7 ? -f^v9— te^v>T. 

fflfflff ©ft«fc»a*/l/<DaAP<D« fc H«$ fctt*ft 

*wtfccfc*f#afrsfeo-??*s 0 fix, r$£ 

8tt, ii^4HBic<0«i4:fflT ^ YX^>■t^-tC^>l/^T. 
METs ^iStt**x»Ak:J:S*XtaEfcJ:?)«fflA» 

©safcarF-rstcKu fKa-feyi/oaAPk^-r^ 

■e*o«rFa*«»-r* c £ t * oT«aaA8wcBr£ 
■<o«a*tt ATt & <fc 5 «c Lfc c t ^«ra ^ -r 5 <D 

[0 0 16] E^Ste. C©JOTtt7VX^y*--*tt 

IcicoT. IH#4*ftT»aftAtfT#, £fc*S&3 
■vs*ir;UHiao^i^»fl-fe;Ufc:^t«e(0l2:^^AP 



( 4 ) fffl¥l 0- 1 4 2 6 1 6 

6 

1 «<0«a-b;bTtt»«OffiAP**-r*»^fc:fe 

X'OU— T*ffiS<l0i$APtc^Bf £££ LfcffiSSA 
[00 17] 

ffittffl x * x^ yfr- a ti Bfr 6« 6 J: 5 r -< X 
^y+r-$ftK ±«+t7y2, T88+^y^3^6 

fc<kt>THg^tiTi^Taa46aJ7oaa^iST-r*a 

[0 0 18] CO<fc54i«OiS#fflf^X^y*-A 
*H2fct)^TBL<B«l!-r*fc, H2 (b) (Dr^ 

V ym<Ottn& t> 4 S *PEnT«*»E«jtO«H*:i&M 

tt»8«r«jSLT^«o ^LT. ±EW ft<D±;S i: TO 

[0 0 19] S2 (a) 0±«*+y72«Ctt±tffcg6 
30 ^^^atCX7 L >L/XS0^14^X^AW4^±a5 
^-^^7 P 2cO±®rt0ijtC^(7)^Wt^l 3T«i£ft, 

1 2*M?nti^ 0 ^lt, ±E«(t±ffooy> 

y 1 1 tf±**+ 7^2 ©±Bffrtffll0Btftttffi 1 3 fc3 
fc5ST±EW*^«9i: l 2^nc^(a^T 
-r-fX'* 1 fc±«***72#tt»**l*. 

[0 0 2 0] H«ICLT. T**«KclBS5 3b'H»* 

tuvsH2 (c) <DT»*+yy3tet*ofiiffirtja 

40 4^*a^nT450. CO*^ll4fc± 

nri/^^^i o t zmstz cticz-o ttj x-< 

[0 0 2 1] C<0x-<X^>-9--A(Dtt}B«>»'\OHfS 
MO»a»«0?Wtt±»* + y ^2 *ttf LTtTA tf 

ftAS*SDWtfc0, *X»A«4%«««cl:fe 
50 rT^T'^^o T^Oi±AP^6Ka s a ^aA-r§ffi 
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[0 0 2 2] AKC, C(Ock3iCbTtie>tl/c:fl£tt:fflf r ^ 

«*3^-^MTB9dfe*. ±ffi+*»fcBaaAP2 
2 £\ rtSKCfttfittASP 2 3 £*jj)t Lfc»a-fe;l/T*S 
So C©aHfrfe;b2 1 ttffififfla-try h 2 4 
*U KSl2 5F»3tcHSBEH$nTl^o ^LT> CO 
«*-fe;U 2 1 OjSaiSAP 2 2 £*fflW 5 *^»T « ct o 

fl*e-#^2 6fc8«£ft-tVT % ^±T»(C<toT 
«aAP2 2fcMH**3£$fc:aoTt**o 
[0 0 2 3] S$*fflx^X^y-9— A«f 

^-f) *J«fcffJE&J?>:f 2 8fr5EB2 7£*TC*5 

BPS. V-lti^Sttifx^y^s^fitt^rx 
«AS4^o^iStt^fx»A^;l/^ V-6tt*^8HI 
«»>vu:rc** 0 v-2tiX3S^2 5fcx^x^>-y- 

m V - 4 tt^tB^ v^ttE^;l/7T** 

3 Q Sfc, v - 5 terV x^yyr- a rt^ AMiKcMf 

[0 0 2 4] ££lc x V-7*J:tfV-8ttJlfflS2 5 
V- 9 ttKSS 2 5 rtJ&lBSsKvy 3 1 

"eKSt-rs^oaap/^i/^TfeD. 32, 33^^ 

^2 5fcK0Wt6nr^*lf5-je»i:EA»T* 

*o £fc, 3 4 ttRa*d/2 1 OftJlftAP 2 2 
»^^^A«iSAflai5t«|iL|4|T 

'*-^i«6£ftfc3fe*;/tf-T*So ^LT, co-fey 
■fr-3 4 fc±ELfc*M8S^^U^i:ttH^LTl^l/^ 
M»KBlc8«£ftT^T. ArtfcJCS 
*2 5rtfcOffiattB#mKtu BrCBOffiB&A* 

[0 0 2 5] ±EMWLfeH3fc:i:5»flttA<DSft:« 

a-wswB-rsfc. sr. >vi/:/v-9£B8t*Tj*£ 

#>y 3 1 fc * 2 5 rt*#Bc* § 1 1 Me® 

a*n/2 irt^tK^?i^-r^ 0 HBfcnss2 5rttc 

E«^tiTt^»*ffl-r-r X"t A fcov^r t / VI/ 
^V-2*Ht^TBBa*f73. /W7V-2* 
/VI/7V-3* V-4£F^T$ftfflyvX^> 
*-Art*«E^rs 0 COJ:3KLTKaS2 5rtfc 
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8 

2 6 lc<J; 0 ffittffl-r* X-^yy— A fcTKS-tiSo 
fcBWFte/Vl/^V-9, V-3, V-4*HU, /VI/7 

ffitt#Xfc*ALTJ8a-fe;l/2 1 0&AP 2 2 £*fflg 5 

fr&»r-r*»aTSs\ *<otfc nss2 5rt**« 

EfcRffeftt V - 7 7 Vl/^*Bll/^r^gtt/rx*WA 

[0 0 2 6] CO«attAtt, V- l /VI/7*BBt*TJE 
10 ftfflx-fX^^-ArtJc^fStt/fx^WAL. Sttfli 
T r -fX-?y^-A©jBS5^6»a't;i/2 10&AP2 
2fcj8aOTSTSft£i:, coiKaoiiBoiBTfcft-te 

3 4 tfjaouT v- 1 /vi/y««ffli:6tu ransfc 

'^V-3*W^TJBB*y^2 SlCfcSjKfttBfV 
V- l/Vl/^SB^TMEitfflT-f x^y^-Artfc^s 

it*x*2i5 c t tc <fc osao 1 »oiarF3&Hf t>n*, 
£ ^ 5 J* ^ ss 0 5ft- c k <t t) ff to n * o 

[0 0 2 7] C<7)£3*CLT, J|ffiS2 SrtWWWBT* 
20 ^X^>^ArtOflEft«*M«ftOOJM^*fTa 

*O^0B«H7Vx^ytf-Afc*«fc <*sic* 
UKAffJJBSLfcfcrx h >*SWLfc«#ffl7'-f X^> 

^-^tt^T^x^vif-aftoiPiiifeiBjRfcjnT 
iBfi^xhtftK^nsoT. ^m^vmmcMLr^ 

[0 0 2 8] ^4b\ ±EOB3fcH3^r*i, «aaAQ 

T^x^>*-fcj:s«aaAeofli*iawLfeft^ ffia 

^^o«aiiA*?c>fc:ffljt*^cu^fc:tt, H4 
30 (c^*T J: v tc±TtSAP 2 2. 2 2 a *KW*fcJ§ca-fe 
/U2l*fflt\ ±^T<DaAP2 2*>5ttC<Df8W(0»fl: 
X^>»- A \z X **«0«TFttA*JJE LfeTS 
J£l?fTV\ T7}Oi£AP 2 2 as(p6ttfta4 1 *JBR 

u c *ite*aa* «k 5 (caw* 4 3 *wtfejBEajDi 4 

2*Kffia2 5rtfcE«U *»ETT*T»oaAP 2 
2 a*»«»4 3lcm«««fl»Offi)U5r£«Sffl*r 

[0029105 ttC ^OSISA^^O^ 
M^HrttS-rfeO-PiO, H4 fcB4«o«4±Tfc:a 
40 AP2 2. 2 2 a*»J-fe«a-fe;l/2 1 , ±}5TOffiAP 
2 2t»a*STFttA^*iS*ffl7 ? -f X^>*-A45J: 
tfT\fr<DttAP2 2 a*^»a*ttA-r*«a<D3lE«5 

n^auum 4 2 *«*n*nw^ ox^g 25, 25a. 

2 5b«EK*ftT^T. XS£2 5tf»H£AS. 2 
5a, 2 5b«:KJaai:Kai*nT^*ci:7** p T 
^to^, «aaASt4*JCSS2 5rtJctt±Tfc:i*A 
□ 2 2, 2 2 a*Wj-fcjRa-b;l/2 UWEBStiT^ 
^ Sft, B4(c^2:ni^iB2:Bli*#r«ttf|cffi 

W am 4 2 ttffRBB 4 4 «Bit JffiS 2 5b fcEB* 



(6) 



[0 0 3 0] f Ltx «*ffl-r-rX^>*-A3WEIBS 

nru^s^2 5 a fcfflSjm^En*nTi/^a^ 

2 5 bttflftty- h^;l/7 4 5 T*aft-b;WBIH*n 

iSfflfflJfcfirS. 4*. 3 l al*Ba*;l/*«H*ftT^ 

T«aSl»WB;Strr^**2££2 5rto*S-b;l/0 10 
±T©SAP2 2, 2 2 afc-afaffiHS^jj[»flf? 

fcJBr* vtf- a UH 3 Ictts? £ 5 lc±T®Hr- * 
- 2 6 £T±73<Dfl£JliiAP 2 2 Jc8/te£t>\ ^SS 2 

JH42& *Wtt*4 4fcJ;oTT#<DftAP2 2afc: 
^S2 5**jRBEteRLftl»OBISrtn<0 

[0 0 3 1] H6ttS&lcA0MIH«^U 05 J: 5 
»a-fe/U 2 1 OttRtf** o 0 . 1 o©»a-te;l/<D± 
TfC2 2, 2 2' . 2 2 a, 2 2 a' fctlftcDttAP* 
^rr ^fflx^X^y^-A4oJ:tf« H B H ini 

[0 0 3 2] 4*>\ C<0*5S«H6OJ:34JSa-b^2 

[0 0 3 3] Sfc »a-fe;l/2 IfcgtApfcLT, 
«!l^tf2O<0ffiAP2 2, 2 2' 3W»»6tlTt^« 
ffittfflf^ X-?>-9-^ A ©if 5 OftS^i 
7lC7r,?£5lC s 2"D£)&AP2 2 N 2 2' lCtt&?Z> 
<fc a 5 a fc-T* C fc: «fc 0 T 1 {g<D^ X ^ 

AT*20<7)i£AP2 2, 2 2' fr£Pfmc&||£ 
A*fr5c*tfT*, ffi B B a aAftH^OS»^tt)b>^ 

[0 0 3 4] »fi-ir;l/2 1 <9&APtf!M8<7) 2 

2dT^"TJ:3^ ZVHstffc^m&lzi*. <iO£AP 
2 2 dfuJJLTffiffl-rsjKflcffl^X^y-S— AOW 
fcLTtt, SAP 2 2 d<0*BfcRI9afett^n«±i«B 

*r»a* jStt* 3 j: 9 4««t* §ct»$L<, 

«*tfH8 (a) 0«t34H*iMBaig5b, 08 
(b) 0£54Mtfll¥1il 6. S*WA£?U£ffi3;fc 
ttlHttttffilSSS-rs/f-rKffil 7 (H8 (c) ) « 
«BlP5 0jB8fc:W«ctKJ:oT, SAP 2 2 d^* 
fcMoTHSSfcSaojffFfcfrS C fctfTSTV 50 
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^Lfc®a 0 a aA^pIgg^4D. *S!**^«i»aSAHI 

[0 0 3 5] H9ti, *ft^ftlC2fl<DttAP2 2* 2 
2' *Stffc«»tt*D«a-fe;U2 1 #tt»l«5 aT 

feffliBOlK 5 LfcJBWBfV X^>1J- A *JS^T 
KA&ACff3tttt«SL^t»o^ cfttcjcfritf 2*1 
W±OftAP^^fc:^^ B Q B-lr;U(c®a^ftA-r^« 

°* SApoR^^x^v^-^fflst-rsiesiii* 

< , i <@<DtV x^y^-T^gfcoaAPfciBl^aA 
[0 0 3 6] 4fc\ a»<OttAPt»LT, fVx-C;/ 

[0 0 3 7] c<0ffi x ffiij^ ffa*/b0£&%*««»;r 

MOKBHr;I/*«|«r * $&ffl% 13 X£<9;i Atfllfl Jg 
£tvoo£3 Q ^oj;5 4, ffl&tfHl OtcijVf 2jl-fe 
;U^Hl 106a*j5g(D«fe;l/OS^T**oTt,, £<Ofg 
WO»aaA*ii ^ J: tf c £ *C 

[0 0 3 8] JJELfccoSHBo»aaw5Ti6*J:tfi([ 

Wffl^^v^-ttsaoaAfcHS'f, 

fi&tm*ft p mcOct 5 4»E^IB«fciSA'f S «fc 3 4S#j 
[0 03 9] 

ATDffiti:, 1 intfiSaonx*«/^t±«) 

l»#52*J:tf3fc<fcfttf, ±EO»*fciP*T«att 

«o«#«7 , -fx^yit- fcjcfttf, »r»5S<D«aa 

[0 2] (a) - (c) «**ffl^X^V*-*||« 

[@3] t<miivmmi&jim(D-ttmtt+mgk 

ttASBOttSaTft*. 

(■ 4 ] C O J^O«aftA*tt(0flSO*«l«l^1- ft 
aitASBOttfeHTfeS, 
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[05] C<D§tW<Dmik&Xl3&<D<&<D&MmZKT& 
[07] tewaAPi:Mf^x^>f-fflf 

[09] is8»oaEAP*K*rcifiao»a^-b;i/icjfrs 

i-r^X^>^cJ:^?g B a BaAO<i^ 10 9, 10. 12, 14 ZVM 

1 6 

[010] «ffi-b;l/0»«^-rKWHT*feS. l 7 Kffl 

[011] «a-fe;l/<0JB«*^-r«WHT*fe5 o 2 1 «fl-fe;U 

[012] (a) - (c) ti^(OfS B e a ttA^S^-r 2 2, 2 2 a, 2 2 d ffoHSAP 

mmmT'&Zo 25, 25a, 25b 

ffi^vmm 34 
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